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(54) REFRIGERATION UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a refrigeration unit capable of highly 
efficiently executing cooling, heating, dehumidifying and supplying hot water of 70° C 
or higher while a refrigerant not depleting the ozone layer and having low influence 
on global warming. 

SOLUTION: The refrigeration unit 3 comprises a refrigerating cycle constituted by 
connecting a compressor 4, a radiator 5, a throttling device 6 and an evaporator 7 in 
a loop, and is provided with a blower 8. A refrigerant having a critical temperature in 
the vicinity of which or above which the discharge pressure of the compressor 4 
resides is employed. A wind circuit 1 1 is constituted in such a manner that air is 
circulated to the evaporator 7 and the radiator 5 in this order by the blower 8. The 
refrigerant and air are made to flow in counterflow in a heat exchanger functioning 
as the radiator 5. Highly efficient cooling, high temperature hot air heating and high 
temperature dehumidifying drying can be performed by using the refrigerant not 
depleting the ozone layer and having low influence on global warming. 
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uorocarbon. HFC) *©&J§, KB 7;b+B X 
-f-;l/ (Hydro fluoro ether. HFE) £©ft$*fc« 
^{U***^*ac «>©r. C©«J 

«KJ:ft«\ EII»ilHEa**<rsc£*<. K^fi 

aw{t©K«Ai«r>»«*ttffl i/T»i«Mi*ff«'j-a 

(HS&©JBS§ 1 ) *»W«c*W<6W 1 ©3fe»©»««:*> 
l*>6H3KJ:0iftWr-S. Hlttl£*R&g©ft8fttf-r 

^ii/i^-ra. 02«^ja©*';j.ju«H. 03«$* 

tt©£!B©ftl<lSK te » 5 £ £ ©flMiiw-rH 
[0022101 K^TJ: 5K. Kiii^g 1 K«23B& 

fetMUNHfttoMf' mm. 2 £ $$gg 3 1 #&» 

Sg6. ^.1^7. aH«g8 4£*»6«liS3tirt> 

•&„ !6«S2K*»tf5»aiaa33ftsatf6tiri>*iiBf 

2 ftKBIP urf£«s 2 ^^4«*&t 9 £ *s 

swenrfeo. srapi 0 9 ontcttiB 

SSI UMMXSti. c©®[iIS§l lKjSU«g8. 
S7. l!ft»S5*sBBg3*Tfl,»5. *fc. 3if6»7*e. 
E»«4^atnS»«i. ffiCJ»85£«'3Sg6£©P^ 
*«US8rr*fc»«:«l3t»S 1 4 4«tf 
rt>4. S/c. S^S5KteOtB. S3© (a) . 
(b)K^r«fc^K > «©CM«5a«iffiB0U£&«J: 

^Kiegsnrteo. c©£*&«5a©»mii*i©e*i 

*(SI A*5^S(ffin^|S] B £«!£ ote*f|fi]*Kitt* «t -5 
KEgStir^i. fcte. S3© (a) ». fiSSS(S5© 
Ul<5 bWftiPtl?K.-mt$tlXmm£Z7fiL. 
H 3 © ( b ) «. WL®%5 <D? 4 > 5 b ^^©(SSI 
5 a§K#jM-irt,>St§£&7p-f. 
[002 3 ] C ©J: 9 KI8BS3 nfc5£«Kg 1 K*Jl» 
r. «fi>flpffi«H9i-rS. iia«g8Ki;0K«^2© 
RAP1 0*>6ikA3nA:K«-CJ«aflE©S«i. $ft 
IBI3©3RI»7-C»»Sn"CI»a3*lft. i^-ssnfc 

Fu>tLriaM!ati©j«iJKS«a3*ia. 
$nr;tifi-c(gas©^£%'3. «*&P9*>6*a»s 

2rtK^t&3n. 3aRfc£©tt*HIW*ft«OT. SO' 
itfSS©^m£ A«c ij ©AD 1 0 3»>6BSB 1 1 KIRA3 
4a -So 
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«*l/Ctf*{tU EJ8ig4CC!»A;*tt*. 
[00 2 5 ] C©»aWBI3«:ttffl3tl-Cl>*»*«*. 
SIWSg# 8 0 •CWT-C. * '/ >BK«©HH £ ft -> t 
I'JIIiiiffll^^f, «&S&&®HbSi»©<gcWb 

^TabS. KD 7;U*a (Hydro fluo 10 

ro carbon. HFC) ^©^ii. >W Kn V)l*a X 
-T)l (Hydro fluoro ether. HFE) S©&$. ttc 

[ 0 0 2 6 ] C CT. t©&i§gg 1 ©i§£, Mf^i^ 

*J:b®8 t ))§t,^-Ci«^K:^3^€»fc«)«:. SS© 

«8©ff5.^©J: 9 £»!»£««©*&*•* f^tMsfcO 
fc*l£tC. 7 0 , C«±©*a4» 5fciMCBWiM»«8 
0°CWT©^« ; &ffll^i- EM*4©ttlBE&!WM* 
©ISWE^ififil^/c^lSg^E^^^^^fc*. &&i§5 20 

W^ttffl©^*. S2©*'Jx;^0iC*T<!:. E8I 
«4©ttHi:tf;**^S5«CA 9 im 

C©/cJt>. S3© (a) (b)Ct^ 

tj:*>k. mmmsx. fttmtioysimfaAtgm. 

B i £*f IfiJiSK ft -5 cfc 5 KKg-T SCifCctO. 

emhsh ©ttfflE^j^^K T a t i& < . arawtcffii 

•C«iK»5Cit, ^fti*45EjS3-B-C®Sr 30 
ftte. 12tcteW?,Tgo«* , Xi'-5-fflP!a 

s. Tett»i?wurc*a. 

[ 0 0 2 7 ] <* ESf t£4 ©ttfflEE**«B»E*ifi 

ffl»©mw>ME<fton>afc*>. «MHB5©wp©a 
t, msi tEmm4to!&<D^mm,t, sc&ns 
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*ffl©fc«&Sfti'(cfcjBffl-C**. so 
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[002 9] (2m<Dim2 ) &tC. *SI 
2©§IJg©ff>!i§Cca>*PSftiSi!£g£. ^MPfQgSiL 
TflH»fc»£«:W«c£»). 04-08fe<fcO ; a2«: c l:f3 
RUTTS. @4B^mii«l^a©»»^-<i'^S. 05 

kmnmom 1 fcj: 0^2 ©srtJSB^SKfcw 

i^M©^?rin-rS-C*S„ ftfc. @4fcfcUT. ± 
£9 1 ©**fi©BfflilSIC«l6©»BSS3R«:«|S|-©# 

[0 03 0] ^K^TJ^fc:. cc^MPftggtcfe 

<,»*». e«^4. ra^i5. w\<ommsism\ 

6. Sfl2©Srt&£&gl 7. $9£g6. s?r&££ 

si staittKatti/rftw^-f ffrzwf&b, mi<D 

WftmtmS 1 6 & #2 ©2AJR3&S 1 7 £©Mtctt 
2©«»)*B1 9*RW. $fcSg2©i&9gBl 9£ft 
5>J{C-^2 0^biTc^'-('A^[lS§2 1 ilSWTti 
•5. ftte. 04«cte^r, 8«^B^S. 1 
S§. 2 2«^rttS. 2 3«fj^i, 2 4«^rt^2 2© 
®AP1 0fti*©^rtfCiSI83^fcSS-fe>-!»"C*S. 
*fc. H**l 5iESI^4i©H ; £itti5^i. m 

mzm® 1 8 i^o«g6 tamrnibimtim 
$m-rz>Tcit>icmemgi 4*rwc«,»s. s^k. gi 

7. HSfCTjVJ-.tStC. ^2©^rtil^Sl 7*J»» 
S. m 1 ©SrtfSSS^S 1 6 iillSSi LTfffflf £it 

^ (^ssieb#) «c t mi<Dmftmg.imi 6. ^2© 
SAM^iks 1 7 ©iifc£m#«s-r £ j: 5 tcamss 1 

l*«fi£U 06. 08tC^TJ:^{C. »1©^F*3»?£ 
{^8 1 6 te «tO'^2 ©SrtS^SiS 1 7 WiSi LT 
ffifflf**^ (SMa$EK5ffti') CC, ?&«%^2©Srt 
1 7 . » 1 ©Mrt^^g 1 6©«BtCffiiS§ 
^l©^rtl^»!Sl 6. m2©^rtf»35^Sl 7 

8ts 1 e **2 (om^mems 1 7 ©ens^saan 

*W«:*fU-c«fflWIi&S«J:9«:EB3*irt>a»^{c 
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■»Tl>S«BRtoJ:at*B4d*T. itSBBttffi&©<& 
t,Wb^5T?*3. r*a 7Jl/^-a (Hydro 
Huoro carbon. HFOSOlfti, ^-T KO y)\>*U 
X-f-;U (Hydro fluoro ether. HFE) mottmttc 

tt-^b&jR-ca*. 

[0 03 2] C©«fc 5 K«BE3hfcafiW*PieB«:*Jl,> 

r. *©f¥«tcot>T«?Bra. ^MI£b#-cb. @5 



(6) 

9 

fciRT J: 5 tc. 0## 1 5 4. E28IS4 tmm&&£ 
1 8 4#&ft<*ft. »2©Srtgl£ftBl 7 4&£&£ 
14 4aWR«S*i*J:5<cW)**.. -**F2 0*Btf 
S. )MK»EM«4-C«EE»«(crai3ti. 0##1 5 

«urffififfiE©&B«cft*. -eor. c©$b»bi 
©srtfsaawn 1 6 4j£ftfc&. -£#2 0 

7Mot»BL, 0£#1 5 4BT. ffiffi^4tc 
RS. COB. £WKB8tej:9&*M2 2©£«lftA id 

B 1 ©^l*3&££8 1 6fcJ:t>'Sil2©Srt&£&& 1 7 

[ 0 0 3 3 ] $ etc. ftmmm. E«<£4©ttffiE;*> 

#BBEft^SfcttBBEft£tt*.*}M>*. fe$ss 

HjW£<«c-9-C(,>Sfc®. ^HSftSSBB 1 8 ©fflP©iS 
3 CCtett I) , S«K3?0«S©H^ 1 5 tfmm t<D 

mt, &mxMti8tm$m6tontc. mm 

ai4*»WSCiKJ:'). ffiB«4©«A#*«. S 

i/taBsna. mm&ts&isotinmm 

©-C. »«©BflMB*Bafc9©?MilB#«aWni/. 

2«ww««©«»*i«i±-rs C 4#fi* a. 

[ 0 0 3 4 ] AKIHMWVB. 0 6 t,C7n?£ >j K. 30 
0##1 5*. E»«4 4B2©SrtB«»Sl 7i* 
g^^^Sl 8£JNt£ift81 4i*H»KS 
4iSJ:5«:«J*)*il. -##2 0 4BBW*. BftBEM 
«4tr»E)MK<cEEM3ti. 0##1 5*»TB2©S 

rt^SJftS 1 7 4i>iEftjfcf£. -##2 o«wii»ri>ifc 

«>-'^AX|BI882 lfci&tl. Bl©Sl*iB£BSl 6 4 
BorttBU &9gg6^K8tft«t/TffiSffiE©& 

#154HT. EfcSlS4fc:il£. C©B#. i£B£B8tc 
«fc 0 2 2 ©£M«RAP 10*6 -CIRA 3 hfc2» 40 
B. BBB4 LrfBIfiB 1 ©£rtB&£8 1 6fcJ: 
y» 2 ©g|*if&£&i§ 1 7 3 tl . SAfKBP 9 *> 

[ 0 0 3 5 3 C C-C. BBBB&ff b> 7 0 'CW±©KS 

©a«*art«:«iftrs»^«:. &bim *)iz*mm 

mm>Z. 5 KBBEMWOBBtf <f 9 t . 7 
0 •CfiLk©BB*» 4fc»«:BBB*# 8 0 'C&T©# 
EH«4©ttlHE**«iM(t©BWE*jfi 

B*fcttBBE**a*.*fc». tm%tb-cifcm?z> 
n2 vmtomt&s n, mi ©^rt&££s§ 1 6 -eft so 



#P§2 0 0 2-3 649 3 9 
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BT5BK»«JWR»l/tt(.». C©»«©*tf>*M»tt 
fi8©*#&4. H2©*';ul4IH«:*fi:. ffiffitS4© 
ttffl#*#l82©Sl*3&££gl 7. Bl©S*iB£& 

si 6 (cA^Tfisoa-r •*>»£«:. jBHJMMi 3-cbss 

©/c©. 136. 08Ccin-f Jr^tc. £314. 311 ©S*9 
1 6. B2©£rtB£&81 7 ©Brat/. » 

s»©an^(^ <t ^m^n^isi & 4*f[Sj«Mc 4 * J: 9 tt-r 

SCi(CJ:9. EffiB4©ttfflE;*J4ilS<-f£C4« 
<, A%BtcftB©2B€ft*c 
[ 0 0 3 B ] &KBfi»6rtt. H7«:^-rj:5K. 0 
##15 4. EJ8&4 £IS2©2F , «&3§ 1 7 £#JS 
^h. BttB&BB 1 8 4B£fcg l 4 &#BB3ti 
•SiSK^Ofcx. -##2 04KDT. $9£g64 
BWS. »BttE««4rBE©#*»«K:EBS*i. 

h##i 5«ir«iMiiu-cfwr*»2fl)Srtitt 
&is i 7 iiWirttBOfca. -##2 o«Hcri>4 

tctbm 2 ©iK 0 1 9 4i£tt . »r^Elg L r(SS{£E 

©»«k«c*. -eor. ai^g^ L-cftmtzm 1 ©^ 

F^S«S16*aor««fllBU »0BB6f3JBl> 
■CI***:©*©****!. B^K^SftB18. 0^1 
54ST, Effi«4tC^€,. C©B#, ^®«a8KJ:0 
^rtt52 2©^m©APl 0*6«ASIifciSar!BS 
«©2«tt. *-«MBBil/-Cftffl-r**l©artB« 

>iL/-Cgfffl$n.5. ^P. BBStiteSSltt. SS^.S 
tLXVtm? «B2©SAB£BS1 7iCi0flC» ; »D^ 
StirJS»-Cfiaa©ffi»4tt»). ffifll«l&P9a&>6* 
WCcfltt&Sti. ?aitt£©«tt«»l*l!BBIl/-C. fl^iS 
Sflt©2«itt*)«APl 0j&»6«BB1 lKBASti 
■5. 

[0037] ccr, BSaestf or3Sew<c£©tttt 
wa©^fv4SrtK:«t&r-2)!i:>5*i*'3. wmiti^ 

4*IUfi©^S© J: 9 «3KBEEMa©&ft? -f f *"C« 
sSO/c«^. 7 0*C«±©JKft*»*fc»«:BWiflt*i 
8 0 xy(JlT©»B*»l>* 4 . EBB4 ©ttWE**» 
jBW5BWE*jfi«*te«BIHE*4B*SA:». fi^S 
4L/r( / PfflT*^2©SF , 9«^»Sl 7-CSt^fSB#{C 

4. 02©*yxiS0CC^-ri > EB«4©ttffi^*i 
B2©£AB£IMI1 7{CAr>-CikBrS»*. SBS 

■5. C©fc«b, 07. H8K*-J-J:5K. ^2©Srtlft 
S«B17r. ?^©Bti3EnSl42»»n*l6l4*»l«I 
S6«c4iJ:^CCEBr*C<!:CCj:«J. Effi^4©tttilE 
t)%m<?ZCtm<. BMB(cffii©Sft«B^C4 

*irt.2>. */c. BBr*sa4 7 0'CJW±«:ft]Br5 

C4-C. 5C-«4'45E«3WaBr#S. 
[0038] § 6Cc, 6fcSSH64m»25®& t©t*BB 
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mmmm&o*:- k t bs& ~> tcmv&MMffiD*- f 

£brtW#8«:J:9«T©J:5tcMarra. -Tfcto 
Vt£ < JR 1 (DiAHBUHl 1 6 <£ 6ftMtg£ 1/TfBB 5 

if, sfltwarr 5 o -com 1 ©&5eS£2 r 

2 0 OTIS 1 OSAJHtSSAS 1 6 «KJB 
r . 2ft«tH|-f 1 ©g|*J8fcg&g lBtft io 

»^«:fflanc«l6ffi««S*±#3*'C. *#©*»* 
{BIS*. W3»*«:Hifflr*ci#r*S. *fc. Sf*J 
©Sg£Sg-fe>i>--2 4t1£t±iU ^SSfs-CSS* 5 

M^ftS 1 6 te J;0'm 2 ©ffl^$£&SS l 7 £Sfc&3l£ 
b-Cf^fflS-tt, Sl*g*«rr42&»*7 0 , CfiU:©*2 

©sae&Kcc&ss-cfliBi&u -e©afe^-s^«^ 
i/rtMai«oaa*tfi>. -eoa. bs*#i 5*«io 20 

§xt»««ft', 2 0iC«TO*3©893EiBftK 
4 & $ "CftiP • 6 C £ r, iSf£j*g5*^K:fe«S 

[0039] feLL S«B«a6a*-«K: £ OKWOfc 
[0040] 

JJB©J:5Cc*|6WK:«fcn«. SUA. 

sums, kq&k. MM%zmviicmMLx&my--< 2 30 

T. WBEBI«i©ttfflE*^j»©BI|tE*ia»4ttS 

(CJ:9MI9IEftB. WKtt^©«c2«*flBrr5J: 
5KRBB*fllfiSl/. flffiftJK«©fi^ff*&^htc 
»LTtH0«MU ctt6©<£&«©ft»ft©iB?'J 
^*^S*n*|Sliil!4fto«:«|Sia[«ca*J:9K:B 
SUc<J. ^8£Etttt£©M£%ti*&Ji&. StSS 
«£«0*a£©IH*»h*»ttit««E»rS«B» 

[004 1]Sfc, E*8f£©tttHE;*J#sftJi©SigWE;*J 

1 ©^«l3aftS£»2©SnJI!lJaftS£©IBK*2© 

t fc / U /<* MR* KW . Btrtam 2 ©£«*&£» 
StffiHRS. milBfS 1 ©grt&£&S§*WJ£il£ UTft 

ttE3i©3rt(R&fts. mm2(om 50 
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rt^.3^S©Jlll«:^a?r®^-r Z> <£ 9 icjail]38£*JiiiS 
U mr&m 1 ©Srtl^S^Sb <fc ObuIBJS 2 ©£rt&£ 
*S*«im»£bTfBlirsii#«:B. ft&£l&2©£f*l 

M&as. mi<Dmtimt»&<Dmtcwm2it. mam 
i ©srt^safes. Huiem 2 ©mh»MK>M«:SA 

tffcj^tc. >&«©i£*i££3ti£ft£**h6jift 
«:iBgS-tfSC£(cJ;i3, ffia&$&Bfcfiai'C#. *fc. 
^^^«fgj*BJ©iaS3!»sfit^«:fflji«:^5aiag 
£±#<* if £<:£#?)*£. 
[ 0 0 4 2 3 *fc. H##£Effi«£©lifl*iJfE*i*?$i8 
£. ^8&3^S£iK9ISH£©lffi*ftftSHWIf£ i && 

i/-c»a«ii!*©i«io£»ai«ii©»*ifii±*ia 

5C£**-C#*. 

[0 04 3] *fc. Sf*i*«HWaS«*. SS$«£L 

■cf^ffl-r sue 2 vmftmzz&s-cmm l-c* wecaaa 
tftitc'&, mzmt oxtmnm 1 ©srtn&atta 

■C&iS. MtBL. »2©Srt««aiS-CJlB»-i-*J:9K: 
Wnjfli-r-S C £T\ S 6fcft^ttlHSafttf-C& 
S. 

[0 04 4] *fc. tt&anEftCC. H*#*H*. 81 
©Srt«««aB*J«fcO f »2 OlflMMi U 

rf^ffls*. srt%«8wsaa**i©«3@aa*r 

«H D-C hJIB^ 1 ©£^ML£ft8£ft%8. SITia^ 2 © 
iS-r^^M«rHlflBm 1 ©Sl^**l!WC»»Lri»S 

1 ©^rt»3a»s£Bttsm2©^rt^s^s*ft»s<t 

LTfPfflS*. ME£rt««|-r«SA«W2©Reji 

aic%«snii(R(/. -e©ae*-SB#ffliffi^u, -e© 
fiffia^ t « 0 r »waii*tfc » . « 3 ©s&sas 

©aa^fii>«^{caaKfl«&ffi«wE*±*3*. * 

[0 04 5]$ 6(C «£-f S^M* 7 0 

£ t rBg|?fitt*i 8 0 -QBIT©^ 4 fa 

(Hydro fluoro carton, HFC) Jfk®&t&. 
KP 7;l/5fD X— (Hydro fluoro ether, H 

fe) mo&mttcttrMitmmi&m? z>ct-c. m 
*>. 

imi] *9mam 1 ©n»©#aH:a*3f£»SB© 
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* 5 




[02] &W®*yxjl4RH 


6 




[S3] ^<SSIB©fi^S«c*j^^»«i^<b0ie 


7 




*l£ijVf0 


8 




[04] *«W©»2(3!^aS03B««C^4SaWBl* 


9 






1 0 






1 1 


suss 




1 3 




[06] m^mft&&&toizw%Mffl$<Dfti&<D& 


1 4 






10 1 5 


mn 


[07] i^^sjwggtcfe^s^saK^cD^ois 


1 6 






1 7 




[08] H^««**«CfcWaSrt*©»l*Jj:V» 


1 8 






1 9 




[09] fit^O^^g^^-rMKfflS 


20 




[ff*<Z>IM!] 


2 1 




i mams. 


22 




2 


23 


mm 


3 ?$3iKg 


24 





4 BEKM *20 



[mi] tH2] 




(9) 



^S2 00 2-3 64 939 




#H2 00 2-3 64 93 9 




(51)Int.Cl. 7 
F 2 5 B 
F26B 



29/00 
9/02 
21/04 



mm* 

4 1 1 



F I 

F 2 5 B 29/00 
F 2 6 B 9/02 
21/04 



4 1 1 B 
Z 
D 



(72)^^ ®A F2-A(#^) 3L092 M01 BA13 BA14 BA16 

*RJf?PWTfi^PWl006»ift feTm^ 3L113 AA01 AB01 AC15 AC22 AC25 

g|?£**5$£ttl*3 AC67 BA14 CB14 DA02 

4D052 AA10 BA04 FA06 GA01 CB08 



